CPD-photolyase adenovirus-mediated gene transfer in normal and DNA-repair-deficient human cells.
Cyclobutane pyrimidine dimers (CPDs) are the most frequent and deleterious lesions generated in the mammalian genome after UV-C irradiation. The persistence of these lesions in DNA can be toxic and mutagenic, and also represents a specific signal to apoptosis. To investigate the CPDs repair in situ and consequent UV-induced apoptosis in human cells, we generated a recombinant adenovirus vector containing the gene encoding a CPD-photolyase-EGFP fusion protein (Adphr-EGFP). Adphr-EGFP-infected cells are proficient in photorepair, which prevents apoptotic cell death in comparison with samples kept in the dark, indicating that the fusion protein is functional in CPD recognition and removal. By using local UV irradiation, foci of the photolyase fusion protein were observed in UV-damaged areas of the nuclei in colocalization with NER enzymes. Phr-EGFP migration to CPD sites and redistribution after photorepair was followed, and shown to present similar kinetics in normal or DNA-repair-deficient cells. To our knowledge, this is the first report of an investigation of CPDs repair in situ employing a CPD-photolyase-EGFP enzyme. The Adphr-EGFP vector can be an informative tool to investigate the repair and cellular consequences of UV-induced lesions in primary human cells.